High-density sampling of a bacterial operon using mRNA differential display.
We have implemented a simplified high throughput approach to differential display in order to identify transcriptionally regulated genes in bacteria. In contrast with the few previous applications of differential display to prokaryotes, we use a large number of primers which allows for a high-density sampling of the mRNA population and the identification of many differentially amplified DNA fragments. From the overlap of these short sequences, long contiguous sequences that encode several genes can be assembled. The multiplicity of sampling provides a strong indication that the genes identified are indeed differentially regulated. As a test case, we looked for the genes involved in the degradation of 2,4-dinitrophenol (2,4-DNP) in a Rhodococcus erythropolis strain, HL PM-1. In this experiment a long polycistronic mRNA was sampled repeatedly. The induction of these genes by 2,4-DNP was confirmed by dot blot analysis and two of them were confirmed to be involved in the degradation of 2,4-DNP. This work shows that mRNA differential display is an important tool for the identification of metabolic genes in prokaryotes.